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Summary

EnviroMed Services, Inc. (EMS) was retained by State of Connecticut Department of
Public Works to conduct an indoor air quality monitoring for hazardous air pollutants at
25 Sigourney Street in Hartford, Connecticut. The purpose of the investigation was to
determine if there are elevated levels of specific contaminants entering the building from
outside. The sampling was conducted on October 2, 2002 by Marigrace Harkins and
Stephen Arena of EMS.

Assessment and Monitoring

The following sampling scheme was devised:

* Sample for airborne concentrations of respirable dust using 37 millimeter pre-
weighed poly-vinyl chloride filter cassettes in series with 10 millimeter aluminum
cyclones attached to monitoring pumps calibrated at approximately 2 liters per
minute.

* Sample for airborne concentrations of formaldehyde using DNPH tubes attached to
monitoring pumps calibrated at approximately 0.3 liters per minute. :

¢ Sample for airborne concentrations of sulfur dioxide using 0.45 um PTFE filter
cassettes in series with treated Anasorb 747 tubes attached to monitoring pumps
calibrated at approximately 0.2 liters per minute.

» Sample for airborne concentrations of nitrogen dioxide using TEAMS tubes
attached to monitoring pumps calibrated at approximately 0.2 liters per minute.

*» Sample for airborne concentrations of ozone using nitrite coated glass fiber filter
cassettes attached to monitoring pumps calibrated at approximately 1 liter per
minute.

¢ Measure for temiperature and relative humidity (RH) to determine the efficiency of
the temperature and ventilation process in maintaining static temperatures and
humidities  based on the solar load, and also thermal load from persons and

equipment.
* Test for the presence of carbon monoxide (CO).

The sampling for ter_irnpezature, relative humidity, and carbon monoxide was conducted
at four times during the course of the morning using a TSI Q-Trak indoor air quality
monitor. The sampling for temperature, relative humidity, and carbon monoxide was
conducted in the following locations:

Fresh Air Intake for the Northwest Roof Top Unit
QOutside Main Entrance

17th Floor North Mechanical Room

17th Floor North Conference Room 1707

17th Floor North Elevator Lobby

6th Floor North End

6th Floor Elevator Lobby
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Sampling for formaldehyde, sulfur dioxide, nitrogen dioxide, and ozone was conducted
in all locations, except for the 17th Floor Mechanical Room. Sampling for respirable
dust was only conducted in the 17th Floor Mechanical Room and the Fresh Air Intake
for the Northwest Roof Top Unit. For respirable dust, formaldehyde, sulfur dioxide,
nitrogen dioxide, and ozone, the sampling pumps were turned on and allowed to run for
approximately four hours. Once the monitoring was completed, the sampling tubes and
filter cassettes were collected and transported to American Industrial Hygiene
Association (ATHA) accredited laboratories for analysis.

Results of Monitoring

The following results were obtained from the indoor air quality sampling at 25 Sigourney
Street:

» Respirable Dust. The concentration of respirable dust at the fresh air intake was
0.021 mg/m3. The concentration in the 17th floor mechanical room was <0.032
mg/m3. There is currently no indoor air quality standard for respirable dust;
however, there is a U.S. Environmental Protection Agency (EPA) National Ambient
Air Quality Primary Standard for dust and total particulates (NAAQS) of 260
wg/m? (0.26 mg/m?) for a 24 hour period. The American Conference of
Governmental Industrial Hygienists (ACGIH) uses 3 mg/m3 as their threshold lmit
value (TLV) and the OSHA permissible exposure limit (PEL) is 5 mg/m3 for
respirable dust. The concentrations for both sample locations were below all of
these levels.

* Formaldehyde. The formaldehyde levels inside the building ranged from 0.013 ppm
to 0.017 ppm (Table 1). The level outside the main entrance was below the detection
limit and the level at the fresh air intake was 0.0079 ppm. There is currently no
indoor air quality standard for formaldehyde; however, all concentrations of
formaldehyde were below the OSHA PEL for industrial exposure of 0.75 ppm and
the National Institute for Occupational Safety and Health (NIOSH) recommended
exposure limit (REL) of 0.17 ppm.

¢  Sulfur Dioxide. The sulfur dioxide levels inside the building were below the
detection limits (Table 1). The levels outside the main entrance and at the fresh air
intake were also below the detection limits. There is currently no indoor air quality
standard for sulfur dioxide; however, all concentrations were below the OSHA PEL
for industrial exposure of 5 ppm and the National Institute for Occupational Safety
and Health (NIOSH) recommended exposure limit (REL) of 2 ppm. The U.S. EFPA
National Ambient Air Quality Standard for outdoor air is 0.14 ppm averaged over
24 hours.

* Nitrogen Dioxide. The nitrogen dioxide levels inside the building ranged from 0.015
ppm to 0.021 ppm (Table 1). The level outside the main entrance was 0.032 ppm
and the level at the fresh air intake was 0.034 ppm. There is currently no indoor air
quality standard for nitrogen dioxide; however, the OSHA ceiling limit is 5 ppm and
the NIOSH short term exposure limit is a 15 minute exposure of 1 ppm. The U.S.
EPA National Ambient Air Quality Standard for outdoor air is an annual arithmetic
mean concentration of 0.053 ppm.

* Ozone. The ozone levels inside and outside the building were below the detection
limits (Table 1}. There is currently no indoor air quality standard for ozone;
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however, all concentrations of ozone were well below the OSHA Permissible
Exposure Limit (PEL)} for Industrial Exposure 0.1 ppm averaged over eight hours.
The U.S. EPA National Ambient Air Quality Standard for outdoor air is 0.08 ppm
averaged over eight hours.

Temperature and Relative Humidity. The indoor temperatures ranged from 71°F to
74°F. The relative humidity readings ranged from 45% to 60% (Table 2). In
comparing this data to the ASHRAE guideline, the average relative humidity
readings were below the recommended range of 30% to 60%. In comparing this data
to the American Society of Heating, Refrigeration, and Air Conditioning Engineers
(ASHRAE) guidelines for thermal environmental conditions for Human Occupancy
(55-1992), it is determined that most temperatures were within the recommended
range for summer of 73°F to 79°F. All relative humidity readings were also within
the recommended range of 30% to 60%.

Carbon Monoxide. Indoor carbon monoxide concentrations ranged from 1 to 2 parts
per million (ppm). The concentrations outside the main entrance and at the fresh air
intake also ranged from 1 to 2 ppm (Table 2). All concentrations are well below the
Occupational Safety and Health Administration (OSHA) permissible exposure limit
(PEL) for industrial exposure of 50 ppm for eight hours. The U.S. EPA National
Ambient Air Quality Standard for outdoor air is 9 ppm for eight hours.

Conclusions and Recommendations

Based on the results obtained from the monitoring for hazardous air pollutants,
EnviroMed Services, Inc. makes the following conclusions and recommendations:

Most temperatures were within the ASHRAE guideline. All relative humidity
readings were within the ASHRAE guideline of 30% -60%.

There are currently no established indoor air quality guidelines for respirable dust,
formaldehyde, sulfur dioxide, nitrogen dioxide, ozone, and carbon monoxide.
However, concentrations for all of these contaminants were below their respective
OSHA Permissible Exposure Limits for industrial exposure and the EPA National
Ambient Air Quality Standards for outdoor air.
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Table 1
Results of Air Monitoring

October 2, 2002
Sample Respirable | Sulfur Dioxide Ozone Nitrogen Formaldehyde
Location Dust (mg/m3) (ppm) (ppm) Dioxide (ppm) (ppm)
Fresh Air Intake for ] :
NW Roof Top Unit 0.021 <0.045 0.0048 0.034 0.0079
Outside
Main Enirance - <{(1.040 0.0082 0.032 <0.0058
17th Floor North
Mechanical Room <0.032 T - - -
17¢h Floor Noxth <0.039 <0.0031 0.016 0.014
Conference Room
1707
17th Floor North :
Elevator Lobby - <0.041 <0.0039 0.015 0.014
6th Floor '
North End === <0.034 <{0.0036 0.021 0.013
6th Floor
Elevator Lobby <0.042 <0.0044 0.018 0.017
°§§A © Smg/m? 5 ppm 0.1 ppm 5 ppm (ceiling)|  0.75 ppm




Table 2
Results of Air Monitoring

October 2, 2002
Sample Round* | Temperature Relative Carbon

Location (°F) Humidity (%) Monoxide (ppm)

1 70 66 1

Fresh Air Intake for 2 70 66 2

NW Roof Top Unit 3 73 63 1

3 75 63 2

_ 1 72 66 2

Qutside 2 73 69 2

Main Entrance 3 75 68 2

4 76 67 1

1 72 60 1

17th Floor North 2 74 58 1

Mechanical Room 3 74 59 1

4 74 56 1

1 71 59 1

17th Floor North 2 73 58 1

Conference Room 1707 3 73 56 1

4 73 53 1

1 73 57 1

17th Floor North 2 74 55 1

Elevator Lobby 3 74 55 1

4 74 55 1

1 71 47 1

6th Floor 2 73 49 1

North End 3 73 50 2

4 74 52 1

_ 1 73 45 1

6th Floor 2 73 47 1

Elevator Lobby 3 74 48 2

| 4 74 50 1

[l

* Round 1 started at 8:00 a.m.
Round 2 started at 9:00 a.m.
Round 3 started at 2:30 a.m.
Round 4 started at 10:45 a.m.
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ij BORATORY ANALYSIS REPORT - Environuental Health Laboratory V
Lo : 180 Sehzthe Drive, Stz A5

Cromweil, CT 06216 .
{800) 243-4903 or (360) 6356475 h

Seate of Connectom Approval #FH 0510
Lab Accradiiatione: AlHA #1144, ATHA ELLAP #8943

To: Marigraee Harkins Report #: C0210933 :
Enviromed Services, Inc. ] -
470 Murdogk Avenue-Box 13 . _P.O.No: 25 Sigoumney St, HztErd CT
Meriden, CT 06450 ' Sigoumey St
) Date Received:  10/2/2002
Dae Reported:  10/1412002 Pagelof2
Analysis: Respirable Particulates
- analytical Methed: Gravimetric; NIOSH #0600
Sample ~ AlrVolume : .
Number | {Liters) Component g Concentration Units
43744 522 Respirable Particulazes 1.0 0.021 mg/m
45742 308 Respirable Particulates <}3.0 <(.032 mg/m
45796 BLX — Respirable Particulates 0 -

All analytical results have been corrected for the blank. The blank had a 22 ug weight loss.
Concenwations reporied are based on air volumes provided.

Analysis: Nitrogen Dioxide
Analytics] Method: Colorimetric; NIOSH 6014 -

Sample Ajr Volume ) .
Number (liters) - mz NOZ/ o’ oom NO2 '
N1 . 286 0.063 0.034 f
N2 474 0.031 0.016
N3 48.3 : 0.029 0.015
N4 434 0.061 0.032 ;
NS 429 0.039 0.021 :
N6 42.8 1 0.033 0.018 '

N7 Bk : — <0.95 vg -—
 The dgtection limit for this NOZ methed is 0.95 ug.

Concentcacions reported are based on air volumes provided.

’ ' / ) .

Analyst: Stawn Nevico and John Marreilo ' / i it Date: 10/14/2002
‘ 77 M) . B
v -
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Analysis: Czone
Analytical Method: Jon Chromategraphy; OSHA ID #214

Sample Alr Volume
Number irer. Gomponent ug me/m’
- 344 286 Ozone 2.69 0.0094
339 316 Qzone <1.94 <0.0061
348 ’ 253 Ozone <].94 <0.0077
340 312 Ozone 502 0.016
330 278 Ozone <1.94 <0.0070
347 222 Qzone <1.94 <Q.0087
345 Blk " Qzone' <]1.94 _—
The detection limit for this mathod is 1.94 ug ozone. §-" g {‘_:t
W
amnalysis: Selfur Dioxide ' b
Analytical Method: Ion Chromasography: Modified OSHA ID 200 ,Qﬁ g
i g y, R
Sample Ajr Volume forprdr %% N
Number (Liters) Comonent g ,/D:ESE 5
§1 T 356 SulfurDioxide <417 [ <012
Sz , 40.5 Sufur Dioxide <417 | <0.10
s3 337 Suifr Dioxide <417 | <0.ll
sa . 40.1 SulfurDioxide <417 | <0.10 /
ss 474 Sulfur Diexide <417 1 <0.088’
86 38.0 Sulfur Dioxide® <417 ‘<0.11 : :
s73k - Sulfur Dioxide <417 = — ;

The detection limit for Sulfur Dioxide is 4.17 ug. .

Samples snalvzed by ion chromatography are quantifated by matshing the retention rimes of sample peaks N
with those of knewn compounds A matching reteation time is not proof of chemnical identity.
Concenmations reported are based ont &ir volumes provided.

Analysis: Formaldehyde !
Analytical Method: HPLC; NIOSH 2016 .

T

Szmple . Alr Volume

“Number (litars) Compaonsnt ug mg/ms pom
Fl 84.2 Formaldehyde 0.816 0.0097 0.0079
F2 104 Formaldehyde 1.83 0.018 0.014 ;
3 67.4 Formaldehyde 1.16 0.017 0.014 N
F4 70.5 Formaldehyde <0500 <0.0071 <(.0058 3
F3 §7.4 Formaldehyde 1.35 0.015 0.013 E
F6 63.6 Formaldehyde 142 0021 0.017 Y

F7 Bimnk e Formaldechiyde <0.500 —— one

The detection [ifmit for this methed i¢ 0.50 ug.

atography are quantitated by the maiching retention Timas of sarmple peaks

Samples analyzed by liquid chrom
cherical identity.

with those of kngwn compounds. A matching retention time is niot proef of

Concentrations reported are based 1 volurpes prszde ‘
‘-'P ;,4_:( @7 ] 4 ;
Anglyst: Johh BR Marelio znd Ben Miller ] Date: 10/14/2002
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Appendix C
Sampling Pump Calibration Log
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